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CR-Ec.rop«ColE1-1:^4 



ORI-322, 



SPC/STR:1:ia, 
B-AGRtu.right border-0:t£ 

Notl 20246 

T-AGRtu.TML 3-0:3: 

CR-At.LTT1 .T32M21 .90-0:1 
P-Vf.USP-0:1: 

T-AGRtu.nos-0:1: 




J3-AGRtu.left border-1:1:5 
,£*S-P1.Lox1 -0:1:3 
,P-FMV.35S-0:1:9 

JS-At.ShkF-CTP2-1:1:2 

CR-AG Rtu .aroA-CP4. nno-1 : 1 : 1 

T-Ps.RbcS2-E9-1:1:3 

P-Gm.7S-0:1:1 
TS-At.ShkF-CTP2-1:1:2 

CR-At.HPPD-0:1:1 



CR-At.GGH-0:1:2l 

P-Gm.7S alpha-0:ll2 

T-Pv.Arcelin 5-0: U1 



Bsp120l 6055 

T-Ps.RbcS2-E9-1:1:3 

P-Gm.7S-0:1:1 
TS-At.RbcS4.dup+3aa-1 : 1 : 1 

CR-ERWhe.tyrA-0:1:2 
T-Ps.RbcS2-E9-1:1:3 



-Pv.Arcelin 5-0:1:1 
R-At.ATPT2-0:1:1 
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Maize 6 



■ Plant Sequences 
▲ Cyanobacteriai Sequences 

• Eubacterial Sequences 
o Archea Bacterial Sequences 

♦ Fungal Sequences 




Sorghum 4 



100 




Sorghum 3 
. ■ Maize 4 
U .Maizes 

g^r— ■ Sorghum 1 
4ol ■ soy 3 

9 BaChlorobiuml 
O ArArchea 

O ArMethanoT 

• BaChloroflex 
L CyNostoc2 
CyProchlorol 

k CyProchloro2 
k CySynechoC 

j± CySynechoS 

A. CyThermoS 
CyNosttod 
^ CyAnabena3 
k CyTrlcho 



Fusec59 



O ArMethanoL 

O ArMethanoSa 
O ArFerro 

O ArThermoA 
FuHsdlp 



BaChlorobium2 



0.5 
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Cy-motifl (Syn-43 to66) (SEQ ID NO: 69) 



CySynechoS 

CyNostoc2 

CyNosttocl 

CyAnabena 

CyTricho 

CyThermoS 

CyProchlor 

CySynechoC 

CyProchlor 



EVT RKIl|VH I GgG 

eiBrkivhigHg 
eiJIrkivhigSg 

eisrkvvhigBg 
e||srkvvhig|g 
elsrkivhigBg 

EXjSRKI I H IGHG 

elsrkivhmgBg 



20 



I AWWLgl P 
ifflLAWWLjglP 

iBlawwlBip 

iHgAWWLglP 

iSiay|l|vp 
iBlawwlBip 
vBlawfEEip 



IHLAYWLffll 



24 
24 
24 
24 
24 
24 
24 
24 
24 
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Cy-motif2 (Syn-89 toll8) (SEQ ID NO: 70) 



20 



CySynechoS 

CyNostoc2 

CyNosttocl 

CyAnabena 

CyTricho 

CyThermoS 

CYProchlor 

CySynechoC 

CyProchlor 



a|e1qdss- 
gBn|^q| 

gdnIBIBq 



MKT 
ILPffll|sjVOR 
LLpBlRsvpjR 

ILP|v|svdR 

i|p| iSBv^r 
llp|ikBMSr 
iv^v^v|r 



LLV 
LL 
ILV 
ILV 
ILI 
ILM 
LLL 
HMLL 

isiBlll 



GG| 

fgDli 

AS 
AW 
GW 

IE] 

iEci 
ill 



30 
29 
30 
30 
30 
30 
30 
30 
30 



Figure 12 



Cy-motiD (Syn-129 to!44) (SEQ ID NO: 71) 



CySynechoS 

CyNostoc2 

CyNosttocl 

CyAnabena 

CyTricho 

CyThermoS 

CYProchlor 

CySynechoC 

CyProchlor 



G I L VMAWGDGLAWLVG 
G I M^MfflWG D^LAh L I G 

gilimHwgdglablig 
gmmvmawgdglaalvg 

G I L0M AWG DG{§a!a 1 1 G 

G I LVMAWG DGL AkjLVG 
GVLVMAFGDGLAfflLIG 

gvlvmaSJg dglaSlig 

GVLVMAFGDGLA§3lG 



16 
16 
16 
16 
16 
16 
16 
16 
16 
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Cy-motif4 (Syn-156 tol74) (SEQ ID NO: 72) 

CyNostoc2 : N SV^^ ^§AAj^ FfflA§Tffl : 19 

CyNosttocl : S T Q E1S^Hw M !pS Y 3 ; 19 

CyAnabena : ^O^^^ctMaHEBy[m : 19 

CyTricho : ^N^eB^ffl^cfegY™ : 19 

CyThermoS : fflTS^^ffl^F^BTgra : 19 

CYProchlor : Hq Rlgg I ^^ffiSp^RLin : 19 

CySynechoC : BQTfflvABSH|ATO : 19 

CyProchlor : @QR^LI§3S^G^@AyH : 19 



Figure 14 



Cy-motif5 (Syn-203 to 225) (SEQ ID NO: 73) 

CySynechoS : SfflSFSRwSTOMrafflg : 17 

CyNostoc2 : ^a|BpH^BS^S^^ : 17 

CyNosttocl : B^fSflS^^^^OTB : 17 

CyAnabena : ffiAFgLp^^^^^^ : 17 

CyTricho : fflT^K^fflR^BBg : 17 

CyThermoS : BLpWR^^^B : 17 

CYProchlor : fflQ|gRW^^^^S3g : 17 

CySynechoC : fflQlSpA^^^^^ffiL : 17 

CyProchlor : fBolBTo SlBSBmaM : 17 
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Pl-motifl Ml (101 to 122) (SEQ ID NO: 74) 



lttl 

lttl_r 

Sorghum_2 

Wheat_l 

Rice__5 

Maize__6 

Maize_7 

Sorghum_4 

Leek 

Maize_8 

Brassica_l 

Cotton_l 

Soy_l 

Rice__6 

Wheat_2 

Maize_9 

Brassica_2 

Cotton_2 

Soy_4 

Sorghum_l 

Maize_3 

Soy_3 

Maize_4 

Rice_2 

Wheat 3 



lmrklvhi 
lmrklvhi 
lBrklvhi 
lBrklvhi 
lBrklvhi 
lBrklvhi 
lBrklvhi 
lSrklvh I 
lBrklvhi 
lBrklvhi 
lmrklvhi 
lBrklvhi 
lSrklvhi 
lBrklvhi 
lBrklvhi 
lBrklvhi 
lBrklvhi 
lBrklvhi 
lBrklvhi 
lBrkvvhv 
lBrkvvhv 
lBrkvvhv 
lBrkvvhv 
lBrkivhv 
lBrkvvhv 



★ 

LS 
N 



m 

T 
T 

s 

si 

l| 

N 
N 



S 

sl 

3$ 

LS 
LS 
LS 
LS 
LS 
LS 
LS 
LS 
LS 



GLLFVp 
IGLVFMp 
VGLVFL3 
I GMVFLp 
IGMVFL3 
VGLVFMI 
VGLVFM3 
VGLVFL3 
VGLVFMI 
IGLVFM3 
IGLVFM3 
IGLVFM3 
IGLIFMO 



20 



WPIFS 
JWPLFS 
JWPLFS 
WPLFS 
WPLFS 
WPLFS 
WPLFS 
WPLFS 
WPIFS 
WPLFS 
JWPLFS 
JWPLFS 

Hplfs 



glvy|dJiwplfs 
glvyBlBwplfs 
glvfHlBwplfs 
gllf|lSwpifs 

GLLFglBwPIFS 
GLLFLfJsWPIFS 
GVLFMEAwPLFS 



GVLFM 
GVLFM 
GVLFM 
GVLFM 

gvBfm 



WPLFS 
WPLFS 
WPL^S 

WPLFS 
WPLFS 



22 
22 
22 
22 
22 
22 
22 
22 
22 
22 
22 
22 
21 
22 
22 
22 
22 
22 
22 
22 
22 
22 
22 
22 
22 
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Pl-motif2 Ittl (131 tol75) (SEQ ID NO: 75) 



ittl 

lttl_r 

Sorghum_2 

Wheat_l 

Rice_5 

Maize_6 

Maize_7 

Leek 

Maize_8 

Brassica_l 

Cotton_l 

Soy__l 

Rice_6 

Wheat_2 

Maize_9 

Brassica_2 

Cotton_2 

Soy_4 

Sorghum_l 

Maize__3 

Maize_4 

Sorghum_3 

Rice_2 

Wheat 3 



BfBBlBBgBBSIn[ 



LjVjP 

mlIp 
aIvSp 
!&lHp 

klifflp 
[ a!lBp 

LMP 



20 

sBsp: 

YH 

M 



LjVjP 

iBp 

LIP 

jlV 
jljV 
!LI 

i 

P 



GL 



LNIVRMLLjLiGLjdVl 
VNVIRMLLLGLJHLi 

iniirmllMi 

INI IRMLLLGLGjVj 
VNIIRMLLLGLQLl 
VNIIRMLLyGLOL! 

i n 1 0 rm lHmg Lpj I 

LNIVRMLLCLGLGV 
LNI VRMLLLGLjdv 
VNIIRMLLIGgdl 
INlgRMLVIGLjQI 
NIIKV0LIGLjdl 
LNIIKVILIGgdvi 
INjIMKVHviGLjGj| 

vnBlrlvvSglSv 



m 

AK 

yiK 

IK 
YH 
YQ 

wl 



m 

VK 



DEgglKSMSR 

NeEmVKSISR 
NE&MVKSMSR 
NEp^MVKSMSR 
NEpMVKSMSR 
NEpMVKSMSR 

nep|mv@sisr 
deSHiksmsr 

DEgfilKSMSR 

deEHvksmsr 

DE^gVKSMSR 
VlfflSMTR 
wHsMTR 



E| 

HI 
SI 

r-t I 

b 

s 
s 

H 
H 
H 



RAE 



40 



ELLKGPLFY 



VMP 



;NgLRLVIfflGLgL 

vnBlrllvSglSl 
lnSirlliRglHl 
lnBmrlliRglBl 
lnSmrlliRglBl 
lnSirlliRglHl 
lnBirll^glBl 
lnBvrl l^glI 



SP| 
TD 
AS 
YT 
YT 
YT 
YT 
ST 
FYS 



EgVVfflSMTR 
LljgSVTR 
DQ0LIKSVTR 
DEgLIKSVTR 
DE^LVKSVTR 
DEfeLVKSVTR 
DEpLVKSVTR 
DEBLVKSVTR 
DEpLVKSVTR 

deWlvksvtr 



w 

N 
H 
E 
E 
E 
E 
E 
E 

3Ej 

I 



gH 

MP}* 

m 



m 
1 

1 

]Rj|E 

111 

gjPjL 

IKfeE 
JKjBE| 
KjPjE 
KjBE 

1KRE 



ellkgplyy 
ellkgplyy 
ellkgplyy 
ellkgplyy 
ellkgplyy 
ellkgplyy 
ellkgplyy 
ellkgplyy 
ellkgplyy 
ellkgplyy 
ellkgplyy 
ellkgplyy 
ellkgplyy 
ellkgplfy 
ellrgplyy 
ellrgplyy, 
ellrgplyy! 
ellrgplyy 
ellrJplyy 
ellrgplyy 
ellrgplyy 
ellrgplyy 
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Pl-motif3 Ittl (187 to 222) (SEQ ID NO: 76) 



ittl 

lttl_r 

Sorghum_2 

Wheat_l 

Rice_5 

Maize_6 

Maize_7 

Leek 

Maize_8 

Brassica_l 

Cotton_l 

Soy_l 

Rice_6 

Wheat_2 

Maize__9 

Brassica_2 

Cotton_2 

Soy_4 

Maize_3 

Soy_3 

Maize_4 

Sorghum_3 

Rice_2 

Wheat 3 




wRms p i 

WR 
WRTjSPV 
WRI1SPV 
WK 

WKffiSPI 

i 

WR ipri 
WRTSPI 
WRUSPI 



20 



MC gG DG I A D I MG R Kp jG 
Lc3G^DQ v i3ADIVGRRF|G 

LCAGDG|I advvgrrSIg 

LCAGDGI ADVVGRRfflG 
LCAGDGlE ADIVGRRaG 
L'CflGDGI ADVVGRRfflG 
L C AG DG I AD VV G RRgG 
LCAGDGjLADIIGRRFG 
LCAG DGMADI VGRRFG 



WRBSPI 
WRBSPI 



wrHsp 



HI 
IAgL 

I All 

WP 

L 



LCAG DGjMADI VG RRfflG 
LbAlGDGt ADVVGRRfflG 



SPI 
RgSPI 

rBspi 
rHspi 
rBspv 
rHspi 

RES PI 



t|EsHaE 
SgHicHaiy 

ISfflAN 

vsHsn 
vsBsiy 

VSHS^ 

§nvs 
Gnvsgsiy 

GUVSIIS^ 



LCAGDGMADIVGRRfflG 
Lp G D G V\ A D 1 0G RggG 

LpAGDGvkDIgGRRFG 
LpGDGW\DIgGRRFG 
MCSg DG ik D I MGRKK G 



r-E 

KE 
KE 
2E 
KE 
KE 
KH 

5e 

|e 

RK 
GE 
RI 
HV 
HV 



MCgGDGVADI IGRKYG! 
jMjCAGDGIADI IGRRYG! 

jm^gdgRadivgrryg 

IMkSg D GgA D I V G R R X G 

(mHgdgBadivgrrmg 



s j iy 

3 



gdgHadivgrrMg 

GDGgADIVGRRp!G 

gdgBadivgrrIg 



i 



KIPYN 



KLPYN 
KLPYN 
KLPYN 
KLPYN 
KLPYN 
KLPYN 
KL0YN 
KLPYN 
KLPYN 
KLPYN 
KIPYN 
KLPYN 

klpEJn 

KLP^N 

KIPYN 
KIPYN 
KIPYN 
KLPFN 
KLPFN 
KLPFN 
KLPFN 
KLPFN 
KLPFN 
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Pl-motif4 lttl (225 to 254) (SEQ ID NO: 77) 



Ittl 

lttl_r 

Sorghum__2 

Wheat_l 

Rice_5 

Maize_6 

Maize_7 

Leek 

Maize_8 

Brassica_l 

Cotton_l 

Soy_l 

Rice_6 

Wheat__2 

Maize_9 

Brassica_2 

Cotton__2 

Soy_4 

Maize__3 

Soy_3 

Maize__4 

Sorghum__3 

Rice__2 

Wheat 3 



BBfiEHBsB'FflFi 



KSFAGSI 
KSYAGSI 
KSYAGSI 
KSYAGSI 
KSYAGSI 
KSYAGSI 

ksH^gs 

KSFAGSI 
KSYAGSI 
KSgAGSV 

KSFAGSI 
KSYAGSI 
KSYAGSI 
KSYAGSI 

ksS^gsiSm|i 
ksw2gsi|m|v 
ks2agsm|m|v 

kswagsiHmsi 

KSWAGSlSlM|I 

kswagsiSm|I 

KSWAGSiSm|I 

kswHgsiBm|I 




20 

ALHY 



LBYY 



mm|yf 
ymIyf 



YMgYF 

flWF 

mmSyf 



m 
H 

H 
H 
H 
H 
H 



YMWYF 

ymSyf 
ymSyf 



YtMfflYF 



YTMgYF 
YMWYF 

^mByf 
"mByf 

LHYY 
L|YY 

l|yy 
mhyf 



jMfflYF 

IMBYF 



Lj 

m 



!L 3YF 



m 
s 



1LHYF 



S 
A 
H 
H 

Q 

H 

h! 

Al 
A 

I 

|y 

HL 
HL 
Nl 

SAL 
sk/L 

s|l 
s|l 
s|l 

pL 

ICL 



SjJGYL 



S FjGYI 
TFGFI 

segBm 

SEGFI 
TFGFI 
TFGFI 
FGFI 
SEGYI 
SFGYM 
FGYI 
SFGFI 
FGFV 
FGFV 
FGFV 
S0GYL 
GYL 
Gj|v 
SfflGYI 
SfflGYI 
SfflGYI 
SfflGYI 
GY 
GYI 



§WL 



Figure 19 



Title: Tocopherol Biosynthesis Related Genes and Uses Thereof 

Inventor: Durrettetal. 
Atty Docket: REN-01-125 
Sheet 13 of 13 



Pl-motif5 Mil (267 to 285) (SEQ ID NO: 78) 



lttl 

lttl_r 

Sorghum_2 

Wheat_l 

Rice_5 

Maize_6 

Maize_7 

Leek 

Maize_8 

Brassica_l 

Cotton__l 

Soy_l 

Rice_6 

Wheat_2 

Maize_9 

Brassica_2 

Cotton_2 

Soy_4 

Maize_3 

Soy_3 

Maize_4 

Sorghum_3 

Rice_2 

Wheat 3 



M 



ifvIt 

■It 

Br 
Br 
Ht 
IISt 



VVEfejLPITgffiLD 
LVESSLPIsfrffilD 
LVESfflPI S iSlD 

lvesBpistBld 

LVEsBpISiBlD 

lvesBpisiSld 
LVESgypisfrgLD 
vve6lpisIs|ld 

LVESLPISlfilD 
LIESLPISlBlD 
LVE^LPISTgLD 

|VeIslpis™ld 
iveslpist|ld 
iveslpvsthld 
vveslpisiSld 

LVESLPITSffliD 
VVESLPIsSffllD 

LVEiSLPIT|KvD 

vveHvpvtBRvd 

VVeSvPVtBRvD 
VVEHVPVTfflvD 

vveBipv tkB vd 

VVESlPVjjfflvD 

VVEHI pvtjISvd 



ID 
LD 
LD 
LD 
LD 
LD 
ID 
ID 
VD 
VD 
VD 
VD 
VD 
VD 
VD 



19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
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